Planning Guide: Factors and Multiples


Examples of Whole Class/Group Assessment

The following student assessment task, Dog Pens: Factors, Multiples, Primes and Composites 
(p. 3), could be used with a whole group or class. It includes a marking rubric to be used with the assessment.
Evidence the Student Has Achieved the Outcomes

Each student will:

· determine all the factors of a given number, using arrays  

· identify all the factors for a given number and explain the strategy used

· distinguish between multiples and factors

· distinguish between prime and composite numbers

solve a given problem involving factors or multiples. 
Task Specific Criteria

Each student will:
· determine all the factors of a given number, using arrays  

· identify all the factors for a given number and explain the strategy used

· distinguish between multiples and factors  

· distinguish between prime and composite numbers  

· solve problems using multiples and factors
· apply factors and multiples of numbers, as well as prime and composite numbers, to rectangles with the same area but different dimensions.
Teacher Notes

Summary of Task

In this assessment, students will solve a problem to demonstrate their understanding of factors and multiples by using square tiles, diagrams and symbols to find all the possible dimensions of rectangles with a given area. They will then explain which rectangle would be best for a dog pen. Finally, they will explain how factors and multiples of numbers, as well as prime and composite numbers, are used in the problem and the solution.
Materials required: 24 square tiles for each student; centimetre grid paper, 18 cm by 24 cm; 30 centimetre rulers.
Students should be able to find all the factors of a given number by using arrays (rows and columns) with square tiles. Some students will show the arrays (or rectangles) only by drawing the diagrams and may not need to use the square tiles. Students should justify that they have included all the possible rectangles in their solution. 

Note: 
An array with four rows of six square metres is considered the same as an array with six rows of four square metres because the corresponding rectangles have the same dimensions.  

In relating factors and multiples to the problem, students should recognize that the dimensions of all the different rectangles are factors of the given area of the rectangles. In turn, the area is a multiple of each factor. They should also explain that in some cases, the length is a multiple of the width of the rectangle (e.g., 12 m is a multiple of 2 m), or, in other words, the width is a factor of the length (e.g., 2 m is a factor of 12 m).  

Students should explain that the area is a composite number because it has more than two factors. Some of the dimensions are composite numbers (4 m, 6 m, 8 m, 12 m, 24 m) while others are prime numbers (2 m, 3 m) because prime numbers have exactly two factors. It is important that students recognize that the number 1 is neither prime nor composite but it is a factor of 24.

Early finishers can:

· solve a similar problem by changing the area of the rectangle from 24 square metres to 36 square metres
· explain why the whole number dimensions of all the rectangles for a given area are not always prime and composite numbers
· find all the prime number dimensions of a rectangle in which the sum of the width and length is 24 m. 
	Dog Pens: Factors, Multiples, Primes and Composites—
Student Assessment Task

The area of a rectangular dog pen is 24 square metres.  

1. Draw and label diagrams to show all the possible rectangular dog pens that could be made. Explain your thinking. Which of the pens would you choose for a dog? Why?

2. How are factors and multiples used in this problem? Explain the problem and solution.

3. How are prime and composite numbers used in this problem? Explain the problem and solution.




	SCORING GUIDE:

Dog Pens: Factors, Multiples, Primes and Composites


Student:  ___________________________________

	             Level
Criteria               
	4

Excellent
	3

Proficient
	2

Adequate
	1

Limited*
	Insufficient /

Blank*

	Finds all the factors of a given composite number and represent them visually.

Question 1


	The student draws very accurate representations of all the possible rectangular arrays, justifies the solution using precise mathematical language and explains clearly which pen is best 
for a dog.
	The student draws accurate representations of all the possible rectangular arrays and provides a clear explanation of the solution, as well as which pen is best for a dog.
	The student draws representations of most of the possible rectangular arrays and provides a limited explanation of the solution, as well as which pen is best for a dog.
	The student draws an inaccurate or confusing representation of only one rectangular array and provides no explanation of the solution or which pen is best for a dog.
	No score is awarded because there is insufficient evidence of student performance, based on the requirements of the assessment task.



	Explains how factors and multiples are used in a real-world problem.

Question 2


	The student provides clear conceptual understanding of how factors and multiples are used in the problem and the relationship between them. The student identifies all the factors and multiples in the problem and the solution.
	The student provides some conceptual understanding of how factors and multiples are used in the problem and a limited description of the relationship between them. The student identifies most of the factors and multiples in the problem and the solution.
	The student provides limited understanding of how factors and multiples are used in the problem with little description of the relationship between them. The student identifies some of the factors and multiples in the problem and the solution.
	The student provides very little or no evidence of understanding how factors and multiples are used in the problem. The student does not correctly identify the factors and multiples in the problem and the solution. 
	No score is awarded because there is insufficient evidence of student performance, based on the requirements of the assessment task.



	Explains how prime and composite numbers are used in a real-world problem.

Question 3


	The student provides clear conceptual understanding of how prime and composite numbers are used in the problem and connects them to factors. The student identifies all the prime and composite numbers in the problem and the solution.
	The student provides some conceptual understanding of how prime and composite numbers are used in the problem and connects them to factors. The student identifies most of the prime and composite numbers in the problem and the solution.
	The student provides very limited understanding of how prime and composite numbers are used in the problem and has some difficulty connecting them to factors. The student identifies some of the prime and composite numbers in the problem 
and the solution.
	The student provides little or no understanding of how prime and composite numbers are used in the problem and does not connect them to factors. The student does not correctly identify the prime and composite numbers in the problem and the solution.
	No score is awarded because there is insufficient evidence of student performance, based on the requirements of the assessment task.




*
When work is judged to be limited or insufficient, the teacher makes decisions about appropriate interventions to help the student improve.

	Student Learning Goals

· Area of need: 


· Action

· Strength to reinforce: 

· Action


































www.LearnAlberta.ca 

Page 1 of 4
© 2012 Alberta Education

